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[ASM 

3l*> U ^^^L2fl 3X) (electron beam lithography) y 0 v ^^r ^fl^^cf. ^ 

= (stripe)M: iMe}o|ir t 3.3 o] ^-§>^ ^ e sH^l^l ^-J^l 

E - sj-^H -S3*rai. iM5}ol H ^ ty ^*S^cf. 

£ 3 
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- 13 E]4iZLefl3£| wj-^ {Method of electron beam lithography} 

-S^^M ^flA] 7fl 3=3-2.3. £*ltr £^14. 

£ 2^ Air 4^ ^>-8-*>^- ^i^V U ±% ^-i: ^^*>7] 

^*IH 7fl ^ AS SLAlt}- £^ol4. 

£ 3 ifl^l 5. 5fe €■ *111^MH £)tb #7> aj e^ZLHflu] wj-^^ 

[^51 ^Mltr ^] 

[^ol 7l#^-o> * ^ «-oj:0) ^Efl7l#] 

di7> ^ofl ^1, «J el ^ZL5l sl (electron 

beam lithography)^ ^^H§<q ^(butting errors)^ ^ 

(pattern)* #a}^ cfl ^o_ S 71^51^ $-cf. ^v}*]^ o]b|^. 
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=L^*\ 7)^^ jfl^-fr S^*Rr %o) pfl o. IE *}^3(photo 

mask) *H*H] ^rsL °]-B-£]i &tf. 

7]*r nflo. 3.0. cg^ofl ic^- tfl>«- <^«o] Hjofl i^^l 

^ H-ga^S. o^t}. nJ-eM, «J eJ^zleJIsj} ^J-al^ cflJf^- c$q^. c^ej 

4 M( segment s)S. M-^ ^ cJ-a] £>q-o] ^zl^^^ iJ=eM*L(stri P e;SE^ 
^sfl^C frame) )3- M-^f^ , °1 £i ^2=eM5. ^ s ^ «J-g- ^^.o^ ^ 

^-5}- ^-Sj- Al^Efl( optic S y S tem)ol <y>£3<?l Al^ajoi] Hls|] *V 

31* 7 Mi 3] 37)1 7l<ytr<=f. *H 42r, 3l*r hi B^ZieflsMH^ % 

(chip) ^^ol «^ ^o] S u^o^ ii^tj-. 

tflS^o] ^ hi e^^ajj^ ^-nlo] omuKETEC St:*]^ diTfl)^ *H«lli(MEBES) 

£AlH>A>(Toshiba i*fl)^ «J e^jzEfls) 3] ^o.- ^ efl<y ( frame ) 

ia^-ol §14. ZL^oflS Ir^JI, ^^tr 4 

ZL^Cll, o]<% ^-ol AE5}o|H( £ H cfoj^ ii^-i: ^ 
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* "fl, ^^£<H1 trfe^ t^s^)uy t ^o] n ^ ae^o|h aH7> ej=:?M« -fo^l 

^(butting error)ef ^ ^s)7> ^^cf. oflej^. T^^-ofl o]*fl 

i^^ol^S- £o] A^ojofl ^EEf-ol^O] ^Tfl 

sfl^#^ °j7fl -id -^(CD: Critical Dimension)^ ^SpS]^- <y^l ofls] afl^ ^ 

*l7> <>l^M-fe- flS] ^(position error) ^-o] ig-^ ^ oicf 

ole^V «^ ofle^ ^ ^-]t(1?l^, m -^(vector scan) 
SE^r B^H ^(raster scan)o.S 4^ ofl (st itching er ror)^ 

7fl^ o.S SAltV £^o]4. £ 2 ^ ^^91 ^ 4^ 5L^*g 

<W> ZL^], ^# ^ ILH^ ^- 7 )^ ^ 7 ^ ^o. ^E^ol^ ^ S - 

*F^o.S ifl** tcfl *1*U ^l*f7) fl*H, £ 2 <H] «><4 ^o] 
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«H ^ ±% °H, ^.s^(offset)* 7V*H ^Eej-oiHl- 
°l^l7l'*|, ^lficfl, ic^-^ l* r -^(first passHH A]--g-s} iE^s. slo] 1/2 £ 

^ 1/4^ 2* r 3)-^ (second pass)^ 0 }^X\?)v\ t 2 x\ ±% 34^0] 

« ^ z^o] ^ 43 ^ 5L^(dose)^r ^-JS. £^ 1/25. 1- ^ ^cf. 

^3-2.3. *}7 r 1*0] ^.o] ^ 3^ ^^ 7> ^ Hfl7> 

^(throughput loss)^: STfl ^-^Ml ^Jtf. 
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cHr^ iHSMHCstripe)-!-* a o > 7 ] AE^oiif #0} ^ 31 A i ^l^Rr ^SeH 
^#°1 ^JL*H1 33*15^- ^-i: 3-#«H -g^Kr #31, ^ ^"71 iEefojn ^jg. 
^7} «J £*>3 o.S. ^*Hr #7111- £#*H ol^o^t|.. 

<20> ^7l>H, ^"71 ^m^olsco] c^o^o] ^- 7 ] £4 tilo] £S 

(dose)^ ^"71 ^S^ol^t ^crfofl^ ^.rf ^S)3E^- 4^431 ^ $14. ofll- 

*<H, ^"71 ^J=4°lS^ ^o^o} ^-7] ^ tij^| i^(d0Se)^ 

^ ^E4°lS^ cgo^^o] ^ 34 yio} £^(dose)2l ol£*Kr 

4°1^- tij-^o^ ^(step) a>7] £^7} ol^c^^ ^ oi 

< 21 > 2^7, ^-71 #4 ¥j e^nsfls] tij i^-g. ^^*>ji7> 4^ <^-i- 

^r^Vb 4^ ^E5}oln( stripe ) f |. i^2} 0 l^t ^ 3] °fl A 1 °l^:*Hr ^ 

°1 33*1x7 0 l^l7H ^°]5L ¥ *H1 #71 ^Ee)-ol^ ^ S £430. 

S. ^"71 «J ir.^ ^^Rr 4 Tim £#«H T #4. 

<22> 3c ^ #7] a] 5l^HSfl4 ti 0 V ^^-, «j ^^*fjI7> Z}^ <g<^ -g; 

£-t*Hr 4^ ii=HH^(stripe)t-* ^"71 ^HBl-olSS. 7>ol Tfl ^1 ^ o]^^ ^ 

3. £43^ tij *fll^#*Rr 44, >S-7l ^S4°lS7l- 33*]3r ^^°1 °1^£ 
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<23> ojnfl, aJ- 7 ] ^1^% ^12^^-0. s. K £2 oj 1/2WBS] ^ SJcf. 

<24> ^. M^ofl ItfjH^, ^£^01^1- ^-^ T^o^ t^^}^ ^S^H, 

<25> o]^ ) ^ c^-g- %v^^H ^ ^3 -ibMl^l i§^W. 12^14, ^ 

##*Kr ^H1#S ^3^*1^ %<L3, Sfl^sM^fe o>^4 ttVx^ aJ A ] 

*1H ^sH^lfe i^H^l ^ a_$t$^ 

7J-2:S}71 ^*lW 4^-5]^^ ^o]^ ) 5:^ Aj-o^ ^-O^^V tLjr^ £X | 5} A 4^ 

^O.i= *3^£ M# 7>^7ll 4gcf. 

<27> £ 3 ^fl^l £ 5r ^ :*U^HH H J B^IlEfl^ Wj-^^- ^Tg^]. 
7l 7fl ^SLS. £Al*}- i^-tolcf. 
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<28> S. 3-°r £ 3£r ■& afll^AHH 4^ ^EEj-ol^s.^- 7 ]j 

-fofl ^eflog o.s.£ ^€ $14. 

^^tf. #<H, £ lofl ta}<4 ^-ol, ^i^M^olH 

(10)*r SHJ-^ if o.jg. -g^^M ^]2iM^o] S (20)^- ^s^jTfl ojofl 

4^, ^llli^o] 5 (io)<4 ^12^e ^01^(20)^ ^Tjlofl^ ^e^o] S s.o] oj 
3(15)°1 ^2^)711 £4. ^2^Me}ol^( 20 ) 3L?t Sfr#€ afll^E e|.ol 

= (10)^ ^*lZL 5Et!r 4|3ifiSsH^(30)S]- ^rf. 
<30> £ lofl 404. 7J-0] ^eflo^ ^E^olir^ iJ=e}olxr^ ^ 3*]^ oj^ 

Oil 51^ H ><4 Tj-O] iMHfol^o! Tg^^Ai ^ * *| fe <^(15)# 7>^j 5L4I=- 

3^ 10, 20, 30)£) ^ o]^^ lmm 6fl d]*H 6 f2fl^^ tflsf 50jtan^ ^£ c] £ 7)) 
tflsf lOOjum ^£7> ^^(15)<>1 7lcflS]£^- S^V ^ 014 

cjsf ^o] oj-Eflo^ 50^1 c] ^J-^H ^MB}ol S(£ 30} 1Qf 20, 30)-l-S] ^.g. 
^*Hr 3£r ^VM-^ ^AjOj ^o]u^ > o)S}- 7J-0I ^eefol^io) ^ JjL^-O] 

S^^M ^aHS-S o)B^ SL^oQ Jf^^ ^ vflofl^ a^*] ^ 

22-10 



<32> 



1020020047230 #^ QJ*} : 2002/10/24 

^7]7> ^s}^ ^^]( matc h)^ ^£ ^i^5}o]^s.^ #o^^^ ^£^1 

^*]^ ^(15)2] SL£ ^^lTfl ^Cf. 

°1<4 £o] ^E^olii^-g- ^ 3^ yj <^(15) 

<>§-*Ml <^1H iEej-oUt #2] ^3HH ^ oflei-g. jg^ji 

SeH*L(10)«lH ^^(15)1- ^al^l^ ^liEej-olno^ J^V ^ctfoflA-^ 

S- 4^ X)ll^A]aflofl 43 ^ yio) ^ A j 5.^^ 7 fl 

i^^cf. £ 41- tis^, £ 3°fl ^11^E5].o]h( 10 ) t^^^o) ^ 

«J<3] JE^^ ^-S £2:^1 *fl^£l^ ^^£]i4, ^l^E^olH(lO)^ ^]2 

^M£}o)xr(20)^ ^(15)* ^*fl iSel-ol^ <^^o])^^ aloj £ 

— ^ 1/2 ^S. ^^*14. *l-eH, ^l^Me)-o] S (io)l. tijol ^ 

^- nfl ¥1^^ 5E. 4<Hl i^s} ti>^ ^o] iSej-ols. ^^oflA^ 
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1020020047230 %^ <^a}: 2002/10/24 

<36> v}&7}x]S., ^1±lE,Qo]2.(5. 3£] 10) ■& ^ i^tr ^ ^*>3 aj|2^HeM 

=.(£. 3^ 20)1- nfl, Xl liM e^o] <3«3(15)* ^^fl XI 2 

^J=e}-oj5.(20)s] ^-^1^^- iVisj ^^H5]ZL Jf£ ^Hfe 

<37> o}2± Qo) «.w.( 15 )^. SJ-^V ^E^n cg^oflA^ ^1 SE 

A^ o ifl^l 2.0<^1 tilsfl 7fl^ 0.5 vfl^l 1.5 #^ ^ 

^■m ^^i^ cfl>a- <3^h ^i^-s^ ^ u) *\±r ^*]s- n^m. ^ 

<38> ole^V ^ o_ ^ hi ^ ^. Hl o|) tt)-^ ^^iq-, 7l^O.S # 

^ wj^ ^M^olS» £-^Rr ^^(pixel) i£^r ^ (address uniOMr 

^^>^^.S ^7} «io] ^^u[-7>^ ^Efls ^l^^cf. Uf^M, ^(15)* ^*fl & 

^ <3^r€ «jiS 3*1 ^ tfltr ^Ji 31°^ (data)* ^e) ^<5> 

<*| 13 t# ^-h]o] »l^w.ofl <g^^o S ^ i ^-71 tr ti>5f ^ *i<i| ifj A] 

<39> o|<2j- ^ ^j=5folxr ^ ^fe 3^ ^ lOKeVofl^ o. 

3- ^7}±5-5}v±jl <£3^ SU^l 1 ?]:, «a ^7flE^ jL^Kback scattering effect) 

# ^ ^BJN *)HS]J7 ol^ «j e1^ZL5fl3t) *J-HHH^ 7>^*>cf. c^i 

1- -l-^, 50KeV ^ £^u>(Toshiba) EMB ^1 series )*4 ^1 «fl^(MEBES) 

eXara ^ ^(version)^r "A ^^\^ SL^fl- i^^- ^ 5^ 7l^ol ^-7>£]<^ <& 
SLILS., oleitr ^sl-l- ^^*>7l ^tflA^ o] *v xvul 1-^- ol-g-^t ^ Slcf. 
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<40> *V^, 5L 4°)} 5.*}$. Hf^h ^°1 ^E^ol n oj sfl-^Vsl ^-^oUa-] s.^ 1/2 

^ hi i-^-o. •£ 5o11 h]-s|- ^-o] t^sj-l- >^( s tep) ^HflS. ^fe # 

<4i> £ 5^ ^ ^i^Al^ofl 4 = tijo} i5?H A j ^(step) ^Efl 

^ ^Efls. ^*>£^- ^SJ-^, ^xl^r if&(S. 3^ 15) 

<42> ^ f a. tij-tg^ XH^AlofltfJ <^ HI S^^Efl^ ^^-^^-S. r^E^ 

ol^l- #ofl 3^1 15)^1^> «J ^#<>1 f^^l ^rf. o] 

Sit!" i^5}°l5f #ofl ^*l^r <^(JE 3^1 15)^]^] n}*] ^ 

5fl^ Cf^ 4>g tij-tijo]]^^. ^-o] i-^- ^ofl ^ig oflaj tij-^1 ^sj. ^ 

<43> ZL^ofl^ 1;^^, .m. ti>^ ^li^Al^)^ af^ ^ i^^-o. AEe|olii f 

#^1 ^*1tt <$ms. 3^ 15)^l^i?> ^^^cf. o]e^ ^sfl^ t}^ ^ nBjtg 

°1 #31 ^E^o] xr c^^ofl ^ ^o] ^S^o} ti}<^ nfl^ ^ *W7} olcf. 

<44> ^Hfl^ cf^ 4^ H J-^°11^i^ #31 iM5}olS o^ctiofl ^ + 

^^H^ #31 ±% Al^-o] nfl °- 37l] ^7^0} AJAJ-^ nfl-f ^ 

3U^HH 4B ^ AE5}ol£f ^J-ofl 

£ 3^1 15)^1^0} ^^SlJl, ol E-] ^- ^^^1^ <^o^ ^^^j O.^ #31 ^e}olH cg^ 
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^ °fl^tfl, rflef 1/10 ^olM, ojeitV ^ofl 

ijeeMs* ^3*Kr 3* 4^ 4*3 ^ofl ^fl-g-^H , 4^ 43 

tile] x,-^ -ij. ^Sg^, ^E^o]^S. ^^ofl^ B^lg ofle] -4 5fl 

<46> £ 6^ ^ 2fl 2 ^AHH o|*V «j e^^zieHvi] -gtg^l 

< 47 > £ 6 -g- ^-S*}^, -E 3* ^^tb «V4 y^o] ^^o}^ ^ ^^x)^ 

°14 7>^l^r ^SM^-I- ^ 1*> ^ 4^ 

<48> ol*ol] ) 5^0] ^fll>iE^.o]x L ( £ 6 ^ 110)^ ^-o] 1/2 3-E 2 *V 

E# 43# fltb *niiJ2BM*(5. 63] 210)* ^^*>JL, ^2^iSefolxc(220), *fl3^M 
eH^(230) i§?§*14. o]^*V 2^> ^t!" ^Mefolso^ 7 fl id^ofl 2)*1\*\ ±l 

(210)-^ ^2^MB^-o]s(220), ^l]3^ee}o] ^(230) ^-o^S. &*m°.S- ^r*8&A. 
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<so> 0)2). 7^0) ^aHHI ^Mefol^s. 4^ 43 n^tg fHH 

JL41- ^W^r ^ il^lSf #5] ^31 

<5i> *V^ ; c 6 o ^tjV 1^5) ^2^^H1<H1^^ 2*1-315| ^ 4^ 

-§- el *H]5] sMHs. ^ 

< 53 > ^#*1 Mj-^ofl nl-5ig ) tii^ oflei ^-21- ^ ^-g- ^is^M SE?t 
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i] 

[^T 1 * 2] 

*fll1MI 91°]*], 

#7] Q*\*\sm- iJ=BH=3 <8*H*13 Aj- 7 ] ^ ^ £^(dose)^ 

3] 

^7} j^tg iE^ol^o^ e^ofl^oj ^ hjc, SL^ (dose )^ ^> 

4] 

^12%H1 9X°)*\, 
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^ °l**Hr ^S^ojS w o V^O.S i^(step) ^EflS. ^7} £^7> 7^^£S o]^ 
[^T 1 ^- 5] 

^7} «] ^Wjl71- ^ «-«*Hr cf^o) ^E^oi^ (stripe)# ^ 

7] 

71 ^40]^ ^^ofl^ jitj- 1/2H11 ^i£l£^ ^o]^ ^ 4^io^ ^ a. 
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8] 

^71 ^E^olxro^ ^Q^jA-^ ^ aJS] M(dose)^ # 

9] 

^-^H H^*Rr #7)1; 

^"71 o)^ AE^olE ft ^ H o. S «1 ^2i^^-^ #7)11- £f5fe ^ 

# ^ «1 fi^ZLE]^ . 

10] 

^19%H1 5*1 <>H, 
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[3^* HI 

- ^lio^l &oH, 

1%?^ 12] 

^lO^Hl SU^H, 

-8-71 ^H^olS^ «g^6fl^^ M(d0Se)^ # 

[^^J- 13] 

^"71 aflllc^ SE^r *fl2ic^ SL^o] l/ 2 Hl]o) ^S)^" ^ f^AS 
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[£. 11 



aj|3 ~£afo|H 



H2 nnafo|H 



[S. 2] 

2fS 



-*II2 ^Hafo|H- 



-A)M ^safo|H- 



2*1 !n» 
at 9 
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IS. 3] 



Z 



2*1 Kit 

««1(15) 
15. 4] 



-/ y y 7/ 



H 1 £i^afo|Hoi|A-joj 



/s E a {. 0 |no| 



A1IN ^^a[o|H 



All 3 ±H^o|h 
^ (30) 



"(20) 
(10) 



Ai| 2 ^^5|-0|H0{|A|£| 



H 1 ^na^o|H 



Ail 2 ^^5^|2 
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5] 



H2 ^H^o|Hol|A^| 




6] 



1*\ i» 



(110) ' 




2*f InS 
3*S 



a||3 ±Ha(o| = 
(230) 



(220) 
j (210) 
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